Effect modification by catalase genotype suggests a role for oxidative stress in the association of hormone replacement therapy with postmenopausal breast cancer risk.
Catalase, a ubiquitous heme enzyme, catalyzes conversion of hydrogen peroxide to water and molecular oxygen, protecting cells from oxidative stress. A C/T polymorphism in the promoter region of the CAT gene (rs1001179) affects transcriptional activity and RBC catalase levels. Oxidative stress may explain the observed increased postmenopausal breast cancer risk associated with hormone replacement therapy (HRT). We examined CAT genotype, HRT, and postmenopausal breast cancer risk in the Western New York Exposures and Breast Cancer case-control study. Cases (n = 616) were women with primary, incident, pathologically confirmed breast cancer. Randomly selected controls (n = 1,082) were frequency matched to cases on age and race. Genotype was assayed by matrix-assisted laser desorption ionization time-of-flight mass spectrometry. Unconditional logistic regression was used to estimate odds ratios (OR) and 95% confidence intervals (95% CI) adjusted for potential confounders. CAT genotype alone was not associated with breast cancer risk. Ever use of HRT was associated with increased risk (OR, 1.39; 95% CI, 1.11-1.75). The increase with ever use was more pronounced among those with variant CT or TT CAT genotype (OR, 1.88; 95% CI, 1.29-2.75) than among those with CC (OR, 1.15; 95% CI, 0.86-1.54). Similarly, risk associated with >or=5 years of HRT use was greater among those with at least one variant T allele (OR, 2.32; 95% CI, 1.50-3.59). Increased risk was limited to estrogen receptor-positive tumors. Our findings suggest that CAT genotype modifies the effect of HRT use on breast cancer risk and that HRT may affect risk by affecting oxidative stress.